Dayak onions (E. palmifolia (L) Merr) is a herb used as medicine and known to have antibacterial activity. This research aimed to evaluate antibacterial activity of Dayak onion (Eleutherine palmifolia (L) Merr) extract against fish pathogen Pseudomonas fluorescens. The method used in this study was extraction by maceration, UV-Vis spectrophotometry analysis on the extract and antibacterial activity test with Minimum Inhibitory Concentration (MIC) as well as disc diffusion test. The results of this study showed that the yield value was 8.87%. Based on UV-Vis analysis, it confirmed that extract of Dayak onion (Eleutherine palmifolia (L) Merr) contains predominantly flavonoids and phenols with its derivatives, that have antibacterial activity. The results of MIC and disc diffusion test showed potential antibacterial activity against P. fluorescens, as observed from the value of absorbance and inhibition zones that formed.
INTRODUCTION *
Pseudomonas fluorescens is a gram negative bacterium that is pathogenic to fish, thus causing the disease in fish [1] . P. fluorescens is not only causes hemorrhage on the skin and fins, but also damages gills, kidney, and liver, which leads to fish death [2] . Infection of pathogenic bacteria such as P. fluorescens will cause economic losses to aquaculture industries [3] .
One of the herbs that can be used against P. fluorescens is Dayak onion (Eleutherine palmifolia (L) Merr). Dayak onion grows in Borneo mountainous areas with green leaves and red bulbs like red onion [4] . The onion is known to contain alkaloids, flavonoids, phenolics, tannins, and triterpenoids, which have a function as antimicrobials [5] . This onion ethanol extract showed positive results on flavonoids, phenolics, alkaloids, saponins, and triterpenoids [6] .
Other studies have previously proven that extract of Dayak onion bulbs was able to inhibit P. fluorescens bacteria through the Minimum Inhibitory Concentration (MIC) test [7] . The ethanol extract with a concentration of 1% was also able to inhibit the growth of S. aureus and with a concentration of 15% can inhibit the bacteria T. rubrum [8] . However, there is no study reported on the effect of the Dayak onion extract towards inhibition zone of P. fluorescens bacteria. Based on these facts, the aim of this research was to evaluate the antibacterial * Correspondence address: Immaria Fransira Email : immariafransira@gmail.com Address : University of Brawijaya, Veteran Malang 65145. activity of Dayak onion (Eleutherine palmifolia (L) Merr) extract against Pseudomonas fluorescens bacteria.
MATERIAL AND METHOD Extraction
Dayak onion bulbs (Eleutherine palmifolia (L) Merr) obtained from UPT Materia Medica Batu were extracted by maceration and the values of the yield were calculated [9] . 100 g of simplicia were mixed with 600 mL of ethanol (PA) solvent and left to stand for three days. The mixture was filtered with Whatman filter paper (No. 42). Then, the filtrate was concentrated with a vacuum rotary evaporator at 50°C until a thick extract was obtained. The yield value was determined by calculating the final weight of extract compared to the weight of the initial simplicia.
UV-Vis Spectrophotometry Analysis
UV-Vis spectrophotometry analysis was carried out by measuring the absorbance of UV wavelength spectra of the extract with a spectrophotometer [10]. The extract was transferred into the cuvet then scanned with a spectrophotometer with a resolution of 1 nm (from 200 to 800 nm). The obtained graph was analyzed for presence of active compounds.
Bacterial Culture
Pure culture of Pseudomonas fluorescens bacteria was obtained from the Brackishwater Aquaculture Center (BBPBAP) Jepara. Before being used for the antibacterial test, the bacterium was cultured in liquid medium [11] . The rejuvenated bacterial culture was inoculated ISSN. 2087-2852 E-ISSN. 2338-1655 77 Potential of Dayak Onion Extract As Antibacterial Against P. fluorescens (Fransira et al) using a needle loop, into Tryptone Soya Broth (TSB) medium. The inoculated medium was then incubated for 24 hours (37°C). After 24 hours growth, the culture was ready to be used for antibacterial testing.
Minimum Inhibitory Concentration (MIC)
The MIC test was adopted from Nordin et al., 2019 [12] . Preparation of the MIC test was carried out by preparing sterile test tubes according to the concentration to be used along with negative control of P. fluorescens and positive control containing 30 ppm chloramphenicol. The concentrated extract which has been dissolved with 10% DMSO at a predetermined concentration was transferred as much as 1 mL into a test tube containing the medium at the treatment of each concentration then [12] . Extract of Dayak onion with concentrations of 1000 ppm, 500 ppm, 100 ppm, 10 ppm, and 1 ppm were transferred into sterile test tubes. Then each tube was inoculated with 1 mL of P. fluorescens bacterial isolate from previous liquid medium (TSB) and incubated at 37°C. After 24 hours, the optical density of each tube was measured with a spectrophotometer with a wavelength of 600 nm. The data were analyzed to determine the MIC value.
Disc Diffusion Test
The disc diffusion test was performed according Sekar and Rashid [13] to measure the inhibition zone occurred around the disc paper that has been given Dayak onion (Eleutherine palmifolia (L) Merr) extract. Bacterial isolate at a density of 10 6 CFU mL -1 was spread on Pseudomonas Selective Agar Base (PSA) medium . Further, paper discs were soaked in Dayak onion extract which had dissolved using 10% DMSO to get the concentration of 1000 ppm, 500 ppm, 100 ppm, 10 ppm and 1 ppm. The discs were placed in the middle of the agar media which has been inoculated with the bacterial culture. Petri dishes were incubated for 24 hours at 37°C, and the clear zones were measured using digital calipers.
RESULT AND DISCUSSION Extract of Dayak Onion
The extraction of Dayak onion obtained 8.87 g crude extracts. Hence, the yield was 8.87%. This showed that the secondary metabolites contained in the onion extract were dominated by the polar group. Ethanol are the best solvents that can extract almost all low molecular weight compounds such as flavonoids, alcohols, and saponins [14] . The ethanol extract has a higher extract weight than to other solvents. Also, polar solvents such as ethanol extract phenolic compounds from these plants, with more yield [15] .
UV-Vis Analysis
Result of UV-Vis analysis on Dayak onion extract was presented in Figure 1 . Based on the graph obtained through UV-Vis spectrophotometer it can be analyzed the absorbance values on wavelengths of 202.0, 204.1, 205.9, 208.9, 212.1, 215.1, 216.9, 222.0, 224.9, 231.0, 234.0, 237.9, 242.0, 245.0 and 367.1 nm. It is known that the value of these wavelengths is a group of flavonoids and phenols with its derivatives [16] [17] . It confirmed that Dayak onion extract contains dominant compounds from flavonoids and phenols as well as its derivatives. Flavonoids are known to work as antibacterial. This compound denature proteins that will stimulate the cell destruction of bacterial cells and eventually cause lysis of bacteria [18] . The antibacterial activity can also be explained by the inhibition of bacterial metabolism and absorption of substances needed for bacterial growth [19] . Phenol compounds will disrupt the permeability of gramnegative bacterial cell membranes and interfere with the work system of bacterial metabolism [20] . 
Minimum Inhibitory Concentration (MIC)
MIC test was carried out to determine the minimum concentration that can inhibit bacterial growth. MIC results of Dayak onion extract on P. fluorescens bacteria can be seen in Table 1 . Based on the results of the MIC, it can be seen that the concentration of 10 ppm had an absorbance value lower than 100 ppm and approached the absorbance value of positive control. This shows that 10 ppm concentration of the extract can inhibit Pseudomonas fluorescens bacteria. The low absorbance value indicated no bacterial growth or inhibited bacterial growth [21] . The high and low concentrations of extract that causes differences in the MIC value, so it can be seen there is a presence or absence of bacterial growth [22] . Previous study stated that Dayak onion extract contained other metabolites like tannins which are derivatives of the phenolic group [23] . Phenol is an antibacterial compound that has the ability to damage bacterial cells and inhibit bacterial growth. Tannins, as its derivates can bind with lipoteichoic on the surface of bacteria [24] . Tannins can agglomerate bacterial cytoplasmic cells so that the metabolism of bacteria will be disrupted [25] .
Disc Diffusion Test
The results of the disc diffusion test, showed the clear zone (inhibition zone) formed by different bacterial inhibition categories, such as very strong, strong, medium and weak [26] , which can be seen in Table 2 . In these results, it can be seen that the onion extract has antibacterial activity. Where the clear zone formed indicated inhibition of bacterial growth [27] . It showed that the higher the concentration of extract, the greater the clear zone formed, with the largest clear zone at a concentration of 1000 ppm, which is 13.04 ± 0.21 mm. Other studies previously showed that Dayak onion extract was able to inhibit pathogenic bacteria such as Staphylococcus aureus, Pseudomonas aeruginosa, Shigella sp. and Bacillus cereus, with concentrations of extract was 10 ppm [28] . This depends on the content of secondary metabolites that contained in that onion. Based on this study, the onion extract contains flavonoids and phenols compound along with its derivatives which are known to have antibacterial activity.
Flavonoids as antibacterial have three ways of working, the first by inhibiting nucleic acid synthesis, the second is by inhibiting cytoplasmic membrane function and the third by inhibiting energy metabolism [29, 30] . Phenol can inhibit bacteria by destroying the plasma membrane. Where the damage of that cell membranes can prevent food or nutrients needed by bacteria to produce energy, resulting in inhibition of growth or even death [31] . In general, the work of antibacterial compounds cause membrane permeability disorder that lead to leakage of the cytoplasmic membrane. Cytoplasmic membranes can become damaged and functionally deactivated when bacteria are exposed to antibacterial agents. So the material of the intracellular will leak out that results in the damage on large molecules in bacteria [32] .
CONCLUSION
The extract of Dayak onion (Eleutherine palmifolia (L) Merr) showed the presence of antibacterial compound such as flavonoids and phenols along with its derivatives. The crude extract inhibited the growth of Pseudomons fluorescens bacteria, where the MIC results that obtained was at 10 ppm of concentration. Based on the disc diffusion test, it was found that the extract concentration will affect the antibacterial activity in inhibition. 
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